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8.1 INTRODUCTION 
 
Basically, a wheelchair stair lift is a motorized, meaning by carrying a person 
seated in a wheelchair up and down stairs. A wheelchair lift, also known as a platform 
lift, or vertical platform lift is a fully powered device designed to raise a wheelchair 
and its occupant in order to overcome a step or similar vertical barrier (Figure 8.1). 
Wheelchair lifts can be installed in homes or businesses and are often added to both 
private and public vehicles in order to meet accessibility requirements laid out by the 
Americans with Disabilities Act of 1990 (ADA). These mobility devices are often 
installed in homes as an alternative to a stair lift, which only transport a passenger and 
not his/her wheelchair or mobility scooter. It is installed over the stairs in such a way 
that the stairs can still be used in the usual fashion. There is no need of breaking down 
or reconstructing the existing building.  
The existing products of wheel chairs that are available in the current market 
are more expensive and limited in design. The normal wheel chair cannot transfer 
patient easily, for example move them from wheel chair to the car and from bed to 
wheel chair. The time consuming to transfer the patient and it maybe pains them. The 
existing product also might be difficult to keep in the car boot, especially small vehicle 
due to the large size of wheel chair. 
 
 
Figure 8.1: Wheelchair Lifter 
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8.2 EXISTING PRODUCT IDENTIFICATION 
 
Benchmarking is the process of designing new product or upgrades to current 
one. This process sometimes involves reverse engineering which is taking apart 
competitor product to find strength and weakness and also one of continues process 
to find and implement best practices that will lead to superior performance. As the 
definition implies, benchmarking is a process that will improves quality and 
productivity. Benchmarking product specification has four main targets, which is 
engineering characteristics, description of a product, general and competitive 
performance benchmarking and sources of resistance to benchmark.  For the first one 
is, engineering characteristic. In the engineering characteristic it has the process of 
identifying the needs that a product must fill is a complicated undertaking. It also just 
knows what customer or end user wants from a product is not sufficient for generating 
designs. A “good description” of a product is comprised of solution-neutral 
specification. Table 8.1 shows the benchmarking between the commercial products. 
 
Table 8.1: Benchmarking between the commercial products 
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8.3 NEW CONCEPTUAL DESIGN 
 
8.3.1  Component decomposition and function analysis 
In solving any complex problem, a common tactic is to decompose the 
problem into smaller parts that are easier to manage.  In product design, typically it 
will start with a product or major sub-assembly.  In our project, five main components 
in wheel chair lift are, body frame, seat part, back seat, wheel, power window/motor 
as shown in Figure 8.2 and 8.3. 
  
 
 
Figure 8.2: Component Decomposition 
 
 
 
Figure 8.3: Function Analysis of Wheelchair Lifter 
 
8.3.2  Concept Selection 
From the three combination of this concept, we have chosen the best concept 
selection to this design. Table 8.2 shows the final concept selection for our product.  
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Table 8.2: Concept Selection 
 
 
 
8.3.3  Product Sketching 
Nowadays, a designer created a sketching by using effective visual method. 
The sketching is just roughly draw and without any details like length, height and so 
on. It is a combination from concept selection details. To fasten the process of 
developing conceptions in the real life, designers find that using products sketching is 
the best way. Figure 8.4 shows raw product sketching of Wheelchair Lifter that has 
been chosen from data weighted rating method. 
 
 
 
Figure 8.4: Sketching of the proposed concept 
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8.4 EMBODIMENT DESIGN 
 
8.4.1  Product Architecture 
Product Architecture is the scheme of the physical elements of a product to 
show its functions. It is also most important decisions during product development. 
All parts will be arranged in the form of chunk and will be shown in the exact location 
as the designer required. Most researchers are focus on the modification of product 
architecture meaning that our design is carried out based on the predefined 
architecture as shown in Figure 8.5.  
 
 
 
Figure 8.5: Schematic diagram of Wheelchair Lifter 
 
8.4.2  Product Configuration 
In this section, each and every chosen concept was developing further details 
so that in the end, the result can be obtain regarding the product's function needs. Each 
component may be added with some special features so that it can deliver better 
function. The wheelchair lifter on the other hands has three main assemblies, which 
are the main body or frame, seat component, and power transmission. In this section, 
we will explain on each of these components configuration. 
 
 Standard parts, modules, and special-purpose part 
Standard parts are the part where it’s been imported in the drawing processes 
by using Solid Works software or standard part in market. This standard part is used 
to completed and joint the parts of the wheelchair lifter. Table 8.3 shows the list 
standard parts. The standard modules are the part where the part has been draw using 
Solid works software. Parts involves are shown in Table 8.4 and 8.5. 
 
Table 8.3: List of Standard Parts 
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Table 8.4: Standard Modules. 
 
 
Table 8.5: Special Purpose Parts. 
 
 
8.5 DETAIL DESIGN 
 
8.5.1  Detail Drawing 
In this chapter, we will explain the product that is produced in the form of 
early drawings. The details drawing will be shown the complete and exact description 
of its form, dimensions, and construction. In our project we are concern in detail 
drawing of part that we fabricated by ourselves. In our product has been divided into 
several parts, it consists a mainly part. The main part is a body frame, power window, 
seat, back seat and other. The part drawings will show the details of part design in 
term of its dimension and material. All the drawings have been use the SolidWorks to 
illustrate and dimension. The whole part of the wheelchair lifter has approximately 20 
piece of part as shown in Figure 8.6 and the details drawing of parts as illustrated from 
next pages.  
 
 
 
Figure 8.6: Exploded view of Wheelchair Lifter 
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Assembly drawing was a detail drawing that show how all of the parts interact 
of mate to each other to form a useful machine. It will allow us to identify the exact 
connection between each part. A complete assembly drawing is presentation of the 
product or structure put together, showing all parts in their operational positions. An 
assembly drawing is needed for all products or inventions that have more than one 
part. These drawings list all parts and sub-assemblies that make the final product. An 
assembly working drawing includes all the necessary information for structure on one 
drawing. This requires providing adequate orthographic views together with 
dimensions. Fig. 8.7 below shows the Wheelchair Lifter had been assembled from 20 
parts component by using SolidWorks software. 
 
 
 
Figure 8.7: Assembly drawing of Wheelchair Lifter 
 
8.5.2  Final Product Design Specification 
Based on design briefing, the analysis of the participatory design project, 
customer requirement and benchmark of product, we drawn our final product design. 
These machines are usually we seen in market but some of them are not in customer 
and user requirement. 
 
Customer requirements:  
 High efficiency extraction 
 Able to lift up to 100 kg patient 
 Can operate in all weather conditions    
 Does not produce a lot of noise    
 Should have economic life of more than 10 years 
 Spare part is easy available and durable 
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 Manufacturing cost less than RM100 
 The tire and all parts need to be clean     
 Full cover of each component     
 More safe to use automatically  
 Easily controlled by the user 
 A switch to pull up and down 
 
Design requirements:  
 Performance requirements: The power of motor must lift at least 50 kg of load. 
 Safety: The electrical and mechanical parts are well covered. 
 Accuracy and Reliability: The product produces a high quality and reliable 
operation.  
 Life in Service: The product life should be long lasting with the properly 
maintained. 
 Ergonomics: The machine is easy to use, save time work, and reduce man 
power to operate by using button to on the machine.  
 Size: The product easy to fold and it should be easy to keep at the limited space 
 Materials: The materials used such mild steel, it should be durable product. 
 
 
8.6 PROTOTYPE DEVELOPMENT 
 
Prototype is an early sample or model built to test a concept or process or to 
act as a thing to be replicated. A prototype is often used as part of the product design 
process to allow engineers and designers the ability to explore design alternatives, test 
theories and confirm performances prior to starting production of a new product. 
Prototyping is defined as the design verification phase of product development used 
to demonstrate or prove aspects of a design. It is not designed to represent the 
materials or production method of a final mass produced product, but just to show the 
overall shape and size.  
 
8.6.1  Process Involved 
There are several process involved in producing the prototype of wheelchair 
lifter. The process that involved in the making of the prototype of the product is shown 
in chronologically as above:   
 
 
In this part of process (Figure 8.8), it is important to make sure that the measurement 
of our prototype to be accurate and follow the measurement that had been decided 
earlier to avoid any problem in the next stage of the process. Ruler, Vernier caliper, 
measurement tape and protractor are used to measure dimension of all parts. 
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Figure 8.8: Measuring Process 
 
 
This process is done using the table drilling machine (Figure 8.9). The drilling is done 
in order to attach the part together by using the fastener. In our prototype we used bolt 
and screw to attach the part together. 
 
 
 
Figure 8.9: Drilling Process 
 
 
Cutting processes are those in which a piece of sheet metal is separated by applying a 
great enough force to cause the material to fail. The most common cutting processes 
are performed by applying a shearing force, and are therefore sometimes referred to 
as shearing processes. 
 
 
In this process the joint of the main body are made by welding technique. This part 
need to be more durable and able to work in heavy condition process. 
 
 
In this process we assemble all the parts together as shown in Figure 8.10. We attach 
other parts by using bolt and screw. This assembly process is done accordingly based 
on the drawing that had been made. 
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Figure 8.10: Assembly Process 
 
 
In this last process, the process involved are removing sharp edge, shaping corners, 
removing burs, cleaning and painting the machine as presented in Figure 8.11. 
 
 
 
Figure 8.11: Finishing Process 
 
8.6.2  Prototyping (Assemble) Process Time 
Assembly process is done to assemble the components of the uncoupled part 
to get a complete part to make product. It is also done for the purpose of the addition 
of several components that should be added such as component for joining. 
 
 Fabrication process 
Fabrication was conducted in main frame section, wheel joint and seat 
component. The process was included with welding, machining, and cutting, drilling, 
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grinding and spraying for finishing. Furthermore, wiring is included to connect the 
power window motor with the battery as shown in Figure 8.12. 
 
 
 
Figure 8.12: Wiring Process 
 
 Assembly process 
Assembly process is done to assemble the components of the uncoupled part 
to get a complete part to make product. It is also done for the purpose of the addition 
of several components that should be added such as component for joining. Table 8.6 
shows the duration of each process for both fabrication and assembly process. 
 
Table 8.6: Process Duration 
 
 
8.6.3  Final Prototype 
A final prototype product is designed to test and trial a new design to enhance 
precision by system analysts and users. Figure 8.13 shows the prototype product of 
wheel chair lift and Table 8.7 as the final product specification. 
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a) Top View                            b) Isometric View 
 
      
c) Front View                                d) Side view 
 
Figure 8.13: Prototype of Wheelchair Lifter 
 
Table 8.7: Final Product Specification 
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8.7 CONCLUSION 
 
As conclusion, this project can be said as the best way to learn the mechanical 
design. All the analyzing and manufacturing process will give a lot experienced 
especially in mechanical industry in the future. In this learning process, we must be 
competent in the design of individual machine element that compromising the 
systems. Our group participated in every inch of the project progress, from the 
beginning until complete. We can apply the experience while doing this project when 
we in working environment after graduation.  The performance of the machine is 
depending on the materials and mechanical works that been chosen. We need to know 
the properties of the material as well the process that suitable to use. Furthermore, we 
have identified detail function and requirement of the machine in time being. In the 
future we will focus on the motor power system for our product to make it able to lift 
heavy person. 
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